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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the active matrix type LCD which drives liquid crystal for every pixel by TFT 

(TFT). 

[0002] 

[Description of the Prior Art] the liquid crystal which is between a pixel electrode and a counterelectrode by whether the pixel 
electrode and count erelectr ode which consist of a transparent ele ctric conduction laverJXTQ) play a role of a plate of a 
capacitor in equivalent in both the activematrix type LCDs using TFT, and the charge is accumulated between this plate - 
ON - or it is supposed that it is off However, the electrostatic capacity of an up-and-down transparent electric conduction 
layer becomes small, and becomes uncertain [ that few quantity of a charge even leaks / the on-off action of liquid crystal ] as 
area of each pixel is made small, in order to make a LCD highly minute. For this reason, by adding a new capacity to liquid 
crystal and a parallel, electrostatic capacity is made to increase and holding a stored charge is performed. This new capacity 
prepares another electrode in the lower part of a lower pixel electrode, and connects it to the capacity and the parallel which 
consist of a pixel electrode and a counterelectrode by connecting this with an upper counterelectrode electrically. Generally 
there are two kinds of capacity prepared in liquid crystal and a parallel, addition capacity and a storage capacitance, and the 
electrode for adding such capacity is named generically, and it is called an auxiliary electrode here. 
[0003] It is one pixel of an addition capacity type LCD, and drawing 7 is addition capacity Cadd. It is the plan showing the 
example which prepared the auxiliary electrode for adding. There is a pixel electrode 56 which consists of amorphous silicons 
(a-Si) TFT54 and ITO into the field surrounded by two data electrodes 50 and two gate electrodes 52 in one pixel. Addition 
capacity Cadd In order to prepare, as shown in drawing 7 , as the gate electrode 52 of the next pixel is extended and the pixel 
electrode 56 is overlapped, an auxiliary electrode 58 is formed. Therefore, the special process for forming an auxiliary 
electrode 58 is not needed. 

[0004] On the other hand, although drawing 8 is a plan of one pixel of a storage-capacitance type LCD, the storage 
capacitance Cst is formed by forming an auxiliary electrode 60 independently instead of making a next gate electrode and a 
next pixel electrode overlap in this case. Since this auxiliary electrode 60 can be formed on the glass substrate which forms 
TFT simultaneously with the process which is the same chromium as the gate electrode 52 etc., and forms the gate electrode 
52, it has the advantage that the special process for forming an auxiliary electrode like the case of the addition capacity type 
LCD mentioned above is unnecessary. 

[0005] addition capacity and a storage capacitance -- since the spacing with a pixel electrode is quite narrow, the electrode 
which newly prepared in any case can obtain a big capacity also in parvus area comparatively Thus, addition capacity Cadd 
Or more charges can be accumulated by forming a storage capacitance Cst and raising electrostatic capacity. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, since each pixel will become small if a LCD is made highly minute, 
the rate of the area contributed to the display of the numerical apertures, i.e., a pixel, poses a problem. In the case of 
electrochromatic display display, a fall of brightness is especially large, and it is importantto,en[arge this numerical aperture. 
However, as stated in the top, it is addition capacity Cadd. Or if auxiliary electrodes 58 and 60 are formed in order to form a 
storage capacitance Cst, since the fraction of an auxiliary electrode cannot penetrate light, a numerical apertureTaIl£ In order 
that addition capacity and a storage capacitance may compensate a capacity required of the process which makes a LCD 
highly minute, in spite of being prepared, a numerical aperture will fall and highly minute-ization will be conversely spoiled 
by the auxiliary electrode for preparing the addition capacity and storage capacitance. 

[0007] In order to prevent this, there is the technique of using ITO instead of chromium and forming the auxiliary electrode 
for a storage capacitance Cst. ITO which is also the material of a pixel electrode is transparent, if an auxiliary electrode is 
made using this, light will not be intercepted by the auxiliary electrode, therefore a numerical aperture will not fall, either. 
However, if ITO is used as an auxiliary electrode, a gate electrode and an auxiliary electrode cannot be simultaneously 
formed on a glass substrate. That is, ITO is made to deposit on a glass substrate apart from a gate electrode formation process, 
by this technique, a manufacturing process will complicate this by the process of etching using a predetermined mask being 
further needed, and a manufacturing cost will be pushed up. 

[0008] It aims at offering the LCD which can form an auxiliary electrode, without making this invention based on the 
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above-mentioned situation, and reducing a numerical aperture sharply. 
[0009] 

[Means for Solving the Problem] It is characterized by the LCD concerning this invention according to claim 1 for solving the 
aforementioned technical probrem forming the aforementioned auxiliary electrode in a frame form along with the periphery of 
a pixel electrode in the LCD in which the auxiliary electrode for adding electrostatic capacity was formed on the transparent 
substrate in which TFT was formed. 

[0010] It is characterized by the LCD concerning this invention according to claim 2 for solving the aforementioned technical 
probrem forming the aforementioned auxiliary electrode in the frame form in alignment with the periphery of the 
aforementioned black matrix in the LCD in which the black matrix was formed on the surface of the counterelectrode while it 
formed the auxiliary electrode for increasing electrostatic capacity on the transparent substrate in which TFT was formed. 
[001 1] As for the aforementioned auxiliary electrode, it is desirable to form by the same material as the gate electrode of the 
aforementioned TFT. 
[0012] 

[Function] Since this invention according to claim 1 formed the auxiliary electrod e along with the perip hery_ofa.£i2^1 
electrode by the aforementioned configuration, it can suppress a fall of the numerical aperture byjhe auxiliary electrode 
compared with the conventional thing. — - 

[0013] Since this invention according to claim 2 formed the auxiliary electrode in the frame form in alignment with the 
periphery of the aforementioned black matrix by the aforementioned configuration, it can suppress a fall of the numerical 
aperture by the auxiliary electrode compared with the conventional thing. 

[0014] Moreover, an auxiliary electrode and a gate electrode can be simultaneously formed in the same process by forming an 
auxiliary electrode by the same material as a gate electrode. Therefore, in order to form an auxiliary electrode, it is not 
necessary to establish a special process. 
[0015] 

[Example] With reference to a drawing, the example of this invention is explained below. The plan of one pixel of the LCD 
wnose drawing 1 is the 1 st example of this invention, the plan of one pixel of the LCD whose drawing 2 is the 2nd example of 
this invention, the cross section with which drawing 3 met line A- A' of drawing 1 , the cross section with which drawing 4 met 
line B-B' of drawing 1 , the drawing 5 , and the drawing 6 are plans having shown a part for opening of one pixel of a LCD 
which becomes this invention. In addition, the 1st example shown in drawing 1 is made to correspond to the conventional 
storage-capacitance type LCD shown in drawing 8 , and the 2nd example is made to correspond to the conventional addition 
capacity type LCD shown in drawing 7 . 

[0016] In the 1st example shown in drawing 1 , the field surrounded by two data electrodes 10 and two gate electrodes 12 is 
one pixel, and TFT (TFT) 14 and the pixel electrode 16 are contained in this. On the bottom glass substrate, the auxiliary 
electrode (fraction which gave the oblique line in drawing 1 ) 18 for forming a storage capacitance Cst is formed along with 
the periphery of this pixel electrode 16 so that it may mention later. This auxiliary electrode 18 is formed in the center at the 
frame form of the rectangle with opening, and is formed by the physical relationship of the edge of the inner circumference, 
and the edge of a periphery for which the edge of the periphery of the pixel electrode 16 comes in the center mostly. It 
connects with a counterelectrode (it mentions later) outside, and the lead prolonged from the side of an auxiliary electrode 18 
has a counterelectrode and this potential. 

[0017] Although auxiliary-electrode (fraction which gave oblique line in drawing 2 ) 18a is prepared in the 2nd example 
shown in drawing 2 as well as drawing 1 , this is addition capacity Cadd. It is an auxiliary electrode for forming and is formed 
by the material same in one as gate electrode 12a of the next pixel (under drawing 2 ), i.e., chromium. To that by which other 
configurations have the same function as the 1st example and the 1st example shown in drawing 1 since it is the same as that 
of abbreviation, the detailed explanation about the 2nd example is omitted by ****** which attaches the same sign or a 
corresponding sign. 

[0018] The cross section with which drawing 3 met line A-A 1 of drawing 1 , and the drawing 4 are cross sections in alignment 
with line B-B' of drawing 1 , and the auxiliary electrode 18 is formed on the bottom glass substrate 20. The periphery of an 
auxiliary electrode 18 is formed so that it may become an outside from the periphery of the pixel electrode 16 further, and the 
inner circumference of an auxiliary electrode 18 is formed so that it may become the inside [ periphery / of the pixel electrode 
16 ]. That is, a part laps, and the pixel electrode 16 and the auxiliary electrode 18 are designed so that a predetermined storage 
capacitance may be obtained with the area of this lapping fraction. The material of an auxiliary electrode 18 is chromium like 
the gate electrode 12 of TFT14, since it is formed on the bottom glass substrate 20 moreover [ both ], the gate electrode 12 
and the auxiliary electrode 18 can be simultaneously formed in the same process only by adding a slight change to the 
conventional mask for etching for forming a gate electrode, and the special process for an auxiliary electrode 18 is not 
needed. 

[0019] The process after forming the gate electrode 12 and the auxiliary electrode 18 is the same as that of the manufacturing 
process of the conventional LCD, and deposits an insulator layer 22 on the whole first. And TFT 14 is formed in the upper part 
of the gate electrode 12 of CVD continuity membrane formation etc., the pixe Ulectrode 16 which consists of I TQ 
horizontally [ the ] is formed in it, and the drain and the pixel electrode 16ofTFT14 are connectedlo it. The laminating of a 
protective coat 26 and the orientation layer 28 is further carried out to besides, and the orientation layer 28 top serves as the 
liquid crystal layer 30. The orientation layer 34 and the counterelectrode 36 which consists of ITO are formed in the lower 
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part of the top glass substrate 32 on the liquid crystal layer 30, and the layer which consists of a black matrix 38 which 
intercepts light, and a light filter 40 is formed in a top. The black matrix 38 is formed till about about 5-micrometer place 
inside the periphery of the pixel electrode 16, and method formation also of the upper part of TFT 14 of a wrap is carried out 
further. It sets in the 2nd example shown in drawing 2 , and the above manufacturing process is addition capacity Cadd. It is 
the same when forming. 

[0020] The black matrix 38 is for intercepting the light penetrated aslant other than the significant part of the pixel electrode 
16 and the counterelectrode 36, and emphasizing the nigrities while it prevents light's hitting TFT 14 from a side front, and a 
leakage current arising, and it can raise quality of image by preparing this. Since this black matrix 38 intercepts light, when 
not preparing the auxiliary electrode for addition capacity or a storage capacitance, the numerical aperture of a pixel is 
regulated by this black matrix. 

[0021] Then, in this example, as shown in the drawing 3 and the drawing 4 , an auxiliary electrode 18 is formed along with 
the verge of opening of the black matrix 38, so that it may hide in the shadow of the black matrix 38 as much as possible. For 
this reason, although the numerical aperture fell sharply since the rate at which light is interrupted by the auxiliary electrode 
18 in opening of a pixel electrode could be reduced compared with the conventional thing, therefore the auxiliary electrode 18 
was formed conventionally, according to this example, a numerical aper ture does not.fall sharply. In addition, the 
conventional addition capacity and sufficient capacity of the same, grade as ji storage ca pacita nce ^can b ej)htaiaeiLonly by 
forming an auxiliaiyjele.ctrodeJ8 onthToutskirts of opening of the pixel electrode 16 by about about 10-micrometer lap, as 
shown in the drawing 3 and the drawing 4 . 

[0022] By the way, since an auxiliary electrodeJ_8 isjormedby th e same mask patter n as the gate electrode JL2 , the precision 
of the alignment is higher than the case of a black matrix. For this reason, it is obtained that precision [ border / the periphery 
section for opening of a pixel electrode / with the auxiliary electrode instead of a black matrix ] is higher. For this reason, as 
for the black matrix 38, it is desirable to form so that about about 5 micrometers of the edge may come outside from the edge 
inside an auxiliary electrode 1 8. The drawing 5 and the drawing 6 are what showed the field covered by the black matrix 38 
with the oblique line in the same plan as the drawing 1 and the drawing 2 , and the dotted line inside this oblique line serves as 
the edge inside an auxiliary electrode 18. Therefore, the inside of this dotted line serves as opening which penetrates light, and 
can enlarge the redundancy of the alignment of a black matrix a little. 

[0023] In "flat-panel display '92" (152 pages), Tsukada etc. is indicating the LCD of double shading structure. According to 
this, a numerical aperture can be raised by preparing a shading layer further on [ other than a black matrix ] the glass substrate 
by the side of TFT. However, this shading layer has been the characteristic feature that the point that the same role as the 
above-mentioned shading layer can be given to the auxiliary electrode 18 for increasing the capacity between a pixel electrode 
and a counterelectrode is big, by this invention to remaining for aiming at only interrupting light. 
[0024] this invention is not limited to the above-mentioned example, and various deformation is possible for it within the 
limits of the summary. 
[0025] 

[Effect of the Invention] Since electrostatic capacity between a pixel electrode and a counterelectrode can be enlarged, 
without reducing a numerical aperture by having formed the auxiliary electrode in the frame form along with the periphery of 
a pixel electrode according to this invention according to claim 1 as explained above, the suitable LCD for the color display 
which could especially prevent deterioration of the quality of image by leakage of the accumulated charge, therefore was 
made highly minute can be offered. 

[0026] Moreover, since electrostatic capacity between a pixel electrode and a counterelectrode can be enlarged, without 
reducing a numerical aperture by having formed the auxiliary electrode in the frame form in alignment with the periphery of 
the aforementioned black matrix according to this invention according to claim 2, the suitable LCD for the color display 
which could especially prevent deterioration of the quality of image by leakage of the accumulated charge, therefore was 
made highly minute can be offered. 

[0027] Moreover, since both can be formed at the same process by having formed the auxiliary electrode by the same material 
as the gate electrode of the aforementioned TFT according to this invention according to claim 3, the LCD which does not 
need the special process for forming an auxiliary electrode can be offered. 
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